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Context for WWAT Design 

 

 

 

 

 

• Assist Michigan in implementation of the 
Great Lakes-St. Lawrence River Basin 
Compact and Agreement 

• Specifically—define and prohibit Adverse 
Resource Impacts (ARI) to water-dependent 
natural resources in streams 

• Process designed to ensure proposed 
withdrawals  are legal—with burden on 
proposer 

 

 

 



Process vs Tool 

 

 

 

 

 

• The WWAT is part of the Water Withdrawal 
Assessment Process 

• Process includes all sources of water: Great 
Lakes, inland lakes, stream, groundwater 

• Less than 100,000 GPD—not regulated 

• Greater than 2,000,000 GPD—permit needed 

• In between, registration, no permit, WWAT 
can be used for withdrawals that may affect 
streamflow 

• Peer Review of Process 

 

 

 

 

 



WWAT 

 

 

 

 

 

• WWAT is a screen to relieve the State of the 
need to evaluate all proposed withdrawals 

• WWAT will indicate whether or not a 
proposed withdrawal may cause an ARI 

• WWAT is available on-line 

• Proposed withdrawals that do not pass thru 
screen must receive site-specific review and 
meet same criteria in WWAT  

• Burden is on user to not cause ARI 

 

 

 

 



WWAT—Three Models 

 

 

 

 

 

• Flow—How much water is in the stream? 

• Withdrawal—How much will a proposed 
withdrawal reduce streamflow? 

• Fish—How will reduced streamflow affect 
fish? 

 

SAVE THE FLOW—The fishes are indicators of 
ecologically appropriate flows 

 

 

 



Flow Model 

 

 

 

 

 

• Chose low summer flow as Index Flow 

• WWAT uses half the Index Flow—safety  

• Based on regression from USGS gages 

 

 

Looking Glass River near Eagle      

Mean Monthly Flows
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Water Use in Ohio 

  

  

  

 

 

 

 

 

 

 

Compiled using data from Shaffer, 2009 



Withdrawal Model 

 

 

 

 

 

• From stream—100 percent removed from 
index flow 

• From groundwater—May be less than 100 
percent 

 

 



Groundwater-Surface Water Interaction 

  

  

  

 

 

 

 

 

Winter and others, 1998 



Withdrawal Model—Groundwater  

 

 

 

 

 

• From groundwater—effect on stream depends 
on aquifer type, depth of well, distance from 
well, and pumping pattern 

• Aquifer type based on GWIM 

• Deeper wells affect more streams, but the 
effect is less on each 

• Same for wells near watershed boundaries 

• Intermittent well pumping may have less affect 
on stream than continuous pumping 

 

 



Fish Model 

 

 

 

 

 

• Response Curves predict how characteristic 
fishes will respond to changes in index flow 

 

 



Fish Surveys 

 

 

 

 

 

1389 sites with fish 
assemblage data 
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Stream Classification—Response Curves 
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Response Curves—Gradient of Risk 
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NHDPlus 

 

 

 

 

 

34,000 stream 
reaches in Michigan 

Grouped into ~5300 
valley segments 

 

Each attributed with: 

• index flow 

• aquifer type  

• response curve 
based on stream 
type 

 

 

Cold stream
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Cold transitional stream

Cold transitional small river
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Development of WWAT 

 

 

 

 

 

• Compact and Michigan Legislation provided 
the need to define adverse resource impact 

• Science provided the context within which to 
define “adverse” 

• State government made policy definition of 
“adverse” 

• Water Resource Conservation Advisory 
Council provided a collaborative context for 
policy makers and scientists to iteratively 
inform each other 

 



Application of WWAT 

 

 

 

 

 

• Screens “in” proposed withdrawals that will 
not cause ARIs 

• Provides information that can be used for 
site-specific review 

• Provides context for cumulative impacts, 
since each valley segment has a defined 
amount of water available in perpetuity 

 
 



Great Lakes Restoration Initiative 

  

  

  

 

 

 

 

 

Neff and others, 2005 

 

• Flow 

• Withdrawal 

• Fish 

• Require State 
input for stream 
classification 

• Flexible to 
accept State 
options 

• Framework for 
application of 
ELOHA 
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